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SYLLABUS

This report addresses the problem of streambank erosion on Cedar Creek at
County Bridge No. F-2-l-20-00 near Hiteman, Monroe County, Iowa. The study
area is located on the right descending bankline at the north bridge
abutment, in sec. 2, T. 72 N., R. 18 W., Guilford Township.

A study was initiated on April 12, 1989, under the authority of Section 14
of the 1946 Flood Control Act, as amended, to provide assistance to Monroe
County, Iowa, for protecting the north bridge abutment from further damages
due to the eroding bankline.

This Definite Project Report recommends that riprap be placed along
approximately 350 linear feet of the bankline at the north bridge abutment.
It also recommends that a farm drainage ditch on the upstream side of the
abutment be straightened and riprapped to divert the drainage from the
bridge abutment and piers.

The total estimated cost for the project is $43,850, with a benefit-to-cost
ratio of 9.0. The project satisfies the criteria for Federal participation
and is recommended for construction.
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DEFINITE PROJECT REPORT
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT

FOR
SECTION 14 EMERGENCY STREAMBANK PROTECTION

CEDAR CREEK
COUNTY BRIDGE NO. F-2-1-20-00

MONROE COUNTY, IOWA

SECTION 1 - INTRODUCTION

STUDY REQUEST

In a letter dated February 16, 1989, the Monroe County, Iowa, Board of
Supervisors requested assistance from the Rock Island District, Corps of
Engineers, under the authority provided by Section 14 of the 1946 Flood
Control Act, as amended. The request was in regard to erosion along the
right descending bankline of Cedar Creek at County Bridge No. F-2-1-20-00,
near Hiteman, Iowa.

Rock Island District representatives made a siLe visit to determine the
severity of erosion and what should be done to curtail further erosion.

The Rock Island District informed the Monroe County Engineer on April 12,
1989, that a study was being initiated to determine the economic feasi-
bility of providing erosion protection for County Bridge No. F-2-1-20-00
in Guilford Township.

STUDY AUTHORITY

The authority for this study and report is Section 14 of the 1946 Flood
Control Act, as amended by the Water Resources Development Act of 1986.
The authority, as amended, states:

That the Secretary of the Army is authorized to allot from
any appropriatioas heretofore and hereinafter made for flood
control, not to exceed $12,500,000 per year, for the con-
struction, repair, restoration, and modification of emergency
streambank and shoreline protection work to prevent damages to
highways, bridge approaches, public works, churches, hospitals,
and schools, and other nonprofit public services, when in the
opinion oi Lthe Chieft: rs suhwo
Provided, that no more than $500,000 shall be allotted for this
purpose at any single locality from the appropriations for any
one fiscal year.



STUDY SCOPE

STUDY AREA

The study area, as shown on plate 1, is located on the right descending

bank of Cedar Creek, Guilford Township, approximately 1 mile northwest of

Hiteman, Iowa, sec. 2, T. 72 N., R. 18 W., Monroe County.

DETAIL OF INVESTIGATION

This Emergency Definite Project Report with Integrated Environmentol

Assessment is intended to serve as the decision document, with sufficient

detail to allow approval of the project and initiation of the preparation
of plans and specifications.

RELATED STUDIES, REPORTS, AND EXISTING WATER PROJECTS

No previous study has been made of this area by the Rock Island District,

Corps of Engineers.

SECTION 2 - PLAN FORMULATION

PUBLIC CONCERNS

The Monroe County Engineer has been concerned about continued erosion at
County Bridge No. F-2-1-20-00 on Cedar Creek. A major flooding event in

1982 began the eroding process along the north bridge abutment. A farm
drainage ditch has added to the problem by cutting under the bridge between

two of the bridge piers.

EXISTING CONDITIONS

Bridge No. F-2-1-20-00 was constructed over Cedar Creek in 1980. A

di-truFlcodAneven %jrq-i 1Q$S9 ic~xi ca-eara arosion 'which expose~d the
pilings along the north bridge abutment. The county attempted to preserve

the bankline, but another major flood event in 1986 and limited funding for
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adequate bankline protection have contributed to the erosion which now
threatens the integrity of the bridge.

The area of concern is approximately 350 linear feet along the north abut-
ment. A farm drainage ditch on the upstream side of the bridge has cut
under the bridge and enters the creek between two of the bridge piers.

FUTURE CONDITIONS WITHOUT PROJECT

The historical erosion rate is calculated at 3.5 feet per year. If action
is not taken to curtail further erosion, it is very probable that the north
bridge abutment will be undermined, causing failure and loss of use.

When the bridge was built in 1980, the contractor filled, compacted, and
shaped the bankline to provide a 2H on 1V slope which serves as adequate
protection required for bridge abutments.

In 1982 a major flood event occurred, causing considerable damage to roads
and bridges. At that time, the county was declared a disaster area by the
State of Iowa. The county attempted to protect all of their bridges and
roadways, but, due to limited funding, found it difficult to adequately
protect each area. In 1986, another major flood event occurred, leaving the
pilings exposed at the north bridge abutment.

The occurrence of another flood event, such as the ones in 1982 and 1986,
will increase the probability of losing the north bridge abutment,
rendering the bridge impassible.

PLANNING OBJECTIVES

NATIONAL OBJECTIVES

The plan formulation process to accomplish flood damage reduction is
formulated and directed by a national planning objective, consistent with

protecting the Nation's environment, pursuant to national environmental
statutes, applicable Executive Orders, and other Federal planning
requirements.

Water and land related resources project plans should be formulated to
alleviate problems and to take advantage of opportunities in ways that
contribute to that objective.

Contributions to the National Economic Development (NED) are increases in
the net value of the national output of goods and services, expressed in
monetary units. Contributions to NED are the direct benefits that accrue
in the planning area and the rest of the nation, and incluae increases in
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the net value of those goods and services that are marketed, and those that

may not be marketed.

SPECIFIC OBJECTIVES

Specific objectives include preventing economic losses due to failure of
County Bridge No. F-2-1-20-00 and minimizing adverse impacts of flood
damage reduction measures on these resources.

PLANNING CONSTRAINTS

This study is constrained by all laws of the United States and the State of
Iowa, all Executive Orders of the President, and all engineering regula-
tions of the Corps of Engineers. This study also is constrained by the
study authority as stated in Section 1 of this report.

ALTERNATIVE SOLUTIONS

Two alternatives were considered in detail to curtail the erosion in the
study area: placement of a concrete-filled mattress, or riprap in
conjunction with realignment of the farm drainage ditch.

SELECTED PLAN

Analysis revealed that the riprap alternative along the bankline and
realignment of the drainage ditch is the least costly and maximizes net
benefits. This alternative effectively would curtail the severe erosion
which is threatening to damage County Bridge No. F-2-1-20-00.

The proposed work consists of realigning approximately 20 feet of the
existing farm drainage ditch and placing riprap along the ditch to keep it
from cutting back under the bridge. An 18-inch layet of riprap on a 6-inch
bedding layer will be placed on the shaped bankline for approximately 350
linear feet, up to the abutment, to provide a minimum of a 2H on 1V slope,
with an additional 5 feet of riprap extending the toe. End protection also
will be added on the upstream end of the project area (see plate 3).

The total estimated amount of material to be placed beneath the calculated
ordinary high water (OHW) elevation of 751.8 feet NGVD is 0.63 cubic yard
per linear foot of river bank. The proposed project meets criteria for
Nationwide Permit at 33 CFR 330.5 (a)(13). Section 404 of the Clean Water
Act is satisfied; therefore, an individual Section 404 (b)(l) evaluation is
not required, nor is an individual Section 401 Water Quality Certification
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required from the Iowa Department of Natural Resources (IDNR). These
requirements already have been fulfilled for the Nationwide Permit (see
CENCR-OD-SP Memorandum, dated September 26, 1989, in Appendix A - Pertinent
Correspondence). The finished riprap project will be physically and
chemically stable and noncontaminating.

The local sponsor, the Monroe County Board of Supervisors, will be res-
ponsible for the operation and maintenance of the completed project, as
prescribed by the Corps of Engineers.

HYDRAULIC ANALYSIS AND BANK PROTECTION DESIGN

Flow Analysis

Flow frequency relationships were developed for the Cedar Creek at a county
road bridge near Hiteman, Monroe County, Iowa, with a drainage area of
about 137 square miles. The peak flow discharges for the 10-, 50-, and
100-year events were computed using Methods for Estimating the Magnitude
and Frequency of Floods at Ungaged Sites on Unregulated Rural Streams in
Iowa. The Region 3 equations are shown below.

Q 10 - 381 A-
5 7

Q 50 - 695 A 5 4

Q 100 - 851 A 5 3

Where A - drainage area in square miles
Qt - t-year discharge in cubic feet per second (cfs)

The frequency curve for the project site is shown on plate 4.

Since the project site is located about 15 miles upstream of Bussey, Iowa,
the duration curve at the project site was computed by adjusting the
discharges at the Bussey gage using the drainage area ratio equation shown
below.

.5
Project site - Bussey drainage area Project site

flow flow drainage area Bussey

The Bussey, Iowa, gage (station No. 05489000) has a drainage area of 374
square miles and 41 years of peak flow records. The resulting flow
duration curve for the project site is shown on plate 5.
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Bank Protection Recommendation

It is recommended that a graded riprap placed on a IV to 211 cut-and-filled
slope with a 6-inch bedding layer be used as protection from future
erosion. The graded riprap design is recommended for protection from shear
forces as well as piping failures.

a. Riprap Design - An 18-inch layer of riprap was designed for this
site. Using a density of 165 pcf results in a D50 of 0.81 foot. in the
absence of specific velocity data, it would be reaso'able to estimate

expected velocities based on experience with flow measurements wade on
Cedar Creek at the project site. Based on these measurements, it appears
the riprap should be designed to withstand maximum velocities of up to 9
fps, which is the maximum velocity associated with observed flows during

high water measurements at the project site in 1961. A local boundary
shear of 0.86 psf was calculated using the following equation:

G - Unit weight of water
2 (62.4 pcf)

GV V - Velocity - 9 fps
To  2 D50 - Stone diameter .81

( 32.6 log D0 ) y - Flow depth - 15 ft.
10 DSO

The problem area is located downstream of a bend in a relatively straight
reach of stream; therefore, a bend coefficient was not calculated. Using a
nonuniform flow factor of 1.5, the local boundary shear used for the design
will be (1.5)(0.86)-1.29 psf. The riprap design shear for an 18-inch layer
at a slope of 1V on 2H and a D50 of 0.81 foot; was calculated to be 2.38 psf
using the following equations:

T- slope design shear
i sin2 c 0.5 c - slope angle (26.6)

T- T 1-1 d - angle of repose (40)
sin2 d T - channel bottom design shear

T -a (Cs - G) D50 a - 0.040

D50 - 0.81 ft.
Gs - Unit stone weight (165 pcf)
G - Unit water weight (62.4 pcf)

The required riprap design gradation was determined in accordance with
procedures in EM 1110-1601 and ETL 1110-2-120. From the preceding shear
analysis, an 18-inch riprap layer should provide more than adequate pro-
tection from future bank erosion. The following is the required minimum
riprap gradation:
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Percent Lighter Limits of
bv Weight Stone wt.. lbs.

100 292-117
50 86-58
15 43-18

Any riprap placed under water should be 24 inches thick. The riprap
blanket should extend beyond the toe of the bank, and the ends of the
blanket should extend beyond the limits of existing erosion. A 6-inch-
thick bedding layer slould be provided under the riprap.

Ordinary High Water Elevation

The ordinary high water elevation corresponds to the 25-percen duration
flow. The 25-percent duration flow was determined to be 85 cfs for the
project site. Using a normal depth analysis, an approximate OHW elevation
of 751.8 feet was determined for the site.

ENVIRONMENTAL ASSESSMENT

Purpose and Alternatives

The purpose of this Environmental Assessment (EA) is to evaluate the
impacts of various measures proposed to prevent the failure of County
Bridge No. F-2-1-20-00 due to erosion by Cedar Creek. The alternatives
considered included reshaping and riprapping the river bank, concrete
mattress, and no action. The selected plan, bank shaping and riprapping,
is described in detail in Section 2 of this report.

An environmental review of the selected alternative indicates that there
would be no significant effects on the environment, with any effects being
shoru-term and minor. Thus, an Environmental Impact Statement (EIS) will
not be prepared. Because the proposed action meets the criteria for a
Nationwide Permit at 33 CFR 330.5 (a)(13), the project will comply with the
provisions of Section 404 of the Clean Water Act; therefore, a Section 404
(b)(1) Evaluation will not be prepared and State Section 401 Water Quality
Certification will not be required.

Relationship to Environmental Reguirements

The proposed action would comply with Federal environmental laws, Executive

Clean Air Act, as amended; the Clean Water Act, as amended; the Endangered
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Species Act of 1973, as amended; the Fish and Wildlife Coordination Act of
1958, as amended; the Dn _qnd Water Conservation Fund Act of 1966, as
amended; the National Historic Preservation Act of 1966, as amended;
Executive Order 11988, Floodplain Management; and Executive Order 11990,
Protection of Wetlands.

The proposed action would not result in the conversion of farmland to
nonagricultural uses; therefore, the Farmland Protection Policy Act of 1981
does not apply to this project. Because Cedar Creek is not a federally
recognized wild or scenic river, the project will not conflict with the
provisions of the Wild and Scenic Rivers Act of 1968.

Environmental Setng

Cedar Creek, a tributary of the Des Moines River system, flows in a gen-
erally northerly direction through the south-central portion of Iowa. The
project area is located on the right descending bank of the creek, and the
surrounding landscape is primarily agricultural fields with some wooded
edges.

Natural Resources

The project site is located on an outside bend of the creek channel. Sub-
strate at this point is primarily sand and silt. Existing conditions at
the project site were described in detail earlier in this section.

Vegetation along the streambank consists of a mixture of grasses and forbs
with a few woody shrubs on the lower portion of the slope. This habitat
would provide limited food and cover for wildlife species which utilize
riparian and open-field edge areas.

Two federally recognized endangered animal species are listed for this
area: the bald eagle (Haliaeetus leucocephalus) and the Indiana bat
(Myotis sodalis). The bald eagle feeds in open tailwater areas of dams
along the Mississippi River and its major tributaries during winter months.
The project site is not located near a dam tailwater, and no trees at the
site appear to be suitable perch trees for eagles. Suitable habitat for
the Indiana bat (loose bark of trees) is not found at the project site.
For these reasons, no impacts to these species are expected to result from
the proposed action.

Environmental Effects

No significant adverse impacts would result from construction of the
proposed project. Temporary disturbances to local wildlife may occur
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during the construction phase. However, the existing conditions along the
project reach are of little value to wildlife at present.

Some minor loss of benthic organisms may result during construction of the
project. Howaver, after placement of riprap is completed, the affected
area should be quickly recolonized. Any impacts to the river system during
the construction phase of the project will be minor and offset by the
ultimate preservation of the lift station and river bank. The proposed
project will reduce erosion of the creek bank and siltation of the channel,
and alleviate the possibility of the bridge collapsing.

Temporary increases in turbidity may occur during project construction, but
levels of turbidity will return to preconstruction levels or lower since
sediments will no longer be eroding into the river system. In addition,
there will be an increase in noise levels and a decrease in air quality
during the construction phase. However, these are minor impacts and will
not permanently affect the area.

Economic and Social Effects

The socioeconomic impacts associated with providing streambank erosion
protection for the county bridge would be positive. The project would
provide for continued use of the bridge, eliminating detours and the need
to rebuild the structure. Community cohesion would be enhanced, as the
project would prevent loss of the county's bridge and would be less
expensive than other alternatives (e.g., relocation). In addition, the
project would require no residential relocations and would result in no
significant impacts to community or regional growth.

Public facilities and services would benefit from reduced damages from
flood-related erosion. The bridge would not fail due to erosion, and
relocation of the facility would be avoided. The project would eliminate
potential life, health, and safety threats associated with loss of the
affected county bridge.

The project would result in no significant impacts to property values or
related tax revenues. Project construction would result in no noticeable
impacts to employment or the labor force in Monroe County, Iowa. No
changes in business or industrial activity would be noticed during or after
construction, and no business or farm relocations would be required.

Heavy machinery would generate temporary increases in noise levels during
construction; however, disturbance to nearby residents and businesses would
be minimal. No significant long-term impacts would tesult. The aesthetics
of the affected waterway property would not be adversely impacted; the
existing shoreline is badly eroded and features little vegetative cover.
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Cultural Resources

The State Historical Society of Iowa, Historical Division of the Department
of Cultural Affairs, found that there are no historic properties which
might be affected by the proposed undertaking. However, if the project
work uncovers an item or items which might be of archeological, historical
or architectural interest, of if important new archeological, historical,
or architectural data come to light in the project area, reasonable efforts
should be made to avoid or minimize harm to the property until the
significance of the discovery can be determined.

Coordination

Coordination with the public and governmental agencies has been maintained
during the planning process. Under the Fish and Wildlife Coordination Act,
the IDNR and the U.S. Fish and Wildlife Service were contacted by tele-
phone. The U.S. Environmental Protection Agency also was contacted by
telephone under the provisions of the National Environmental Policy Act and
the Clean Air Act. The State Historical Society of Iowa found no historic
properties which might be affected by the proposed project in their letter
dated October 23, 1989. The agencies contacted agreed with the evaluation
that the net effect of the proposed action would not be significant (see
Appendix A). Individual agency concerns were addressed earlier in this
report.

REAL ESTATE REQUIREMENTS

The project site is located in Guilford Township, sec. 2, T. 72 N.,
R. 18 W., Monroe County, Iowa, along the right descending bank of Cedar
Creek, at County Bridge F-2-1-20-00. The project requires a temporary
construction easement for approximately 0.6 acre which is privately owned.
The county has a 30- to 45-foot right-of-way at the bridge site. The real
estate cost estimate for the study site is based on no existing improve-
ments in the easement area which require acquisition or relocation. No
funds are included for crop damage.

The cost estimate is as follows:

Temporary Easement (6 mos.) over 0.6 acre $300.00
Contingencies 50.00
Acquisition Cost 500.00

Tnotal . al VEstat'A r t- HIto $-50.00
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ECONOMIC ANALYSIS

Met.odology

This study assesses the feasibility of providing protective action neces-
sary to curtail bank erosion around the Cedar Creek bridge. Erosion is
threatening the pilings of the Cedar Creek bridge north from Hiteman to
Route 5 in the central portion of Monroe County, Iowa. The annual benefits
and costs of the action were computed using October 1989 price levelL and
an 8-7/8 percent discount rate. The period of analysis is 50 years and
assumes the historic rate of erosion to be approximately 3.5 feet per year
since 1980. The historic erosion rate was determined by comparing recent
Corps survey data to historical data furnished by the Monroe County
Engineer.

Benefits of Protective Action

The benefits of protective action are derived from a consideration of what
would occur if no action were taken. Four potential categories of benefits
were examined: (1) detour; (2) road maintenance costs; (3) land loss; and
(4) redevelopment.

(1) Detour Costs. Without protective action, the erosion will cause
failure of the bridge during the project base year (1991), closing it to
traffic. With no replacement of the bridge, motorists will be forced to
use a longer, alternate route throughout the 50-year period of analysis.
Motorists using the detour route will incur additional expenses related to
costs for operating vehicles and opportunity of time costs. Benefits
derived f-om avoided detour costs were computed based on the following:

(a) In 1988, the average daily traffic count on the bridge was 60
vehicles, as reported by the Monroe County Engineer. This average daily
traffic was categorized by vehicle type, detour days per year, and average
number of trips per detour day (see table 1).
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TABLE 1

Analysis of 1988 Average Annual Traffic

Detour Total Annual
Days Average Daily Number of Trips

Vehicle Type Per Year Number of Trips (Rounded)

Passenger Cars 365 42.4 15,487
Heavy Trucks 302 15.6 4,711
School Buses 180 4.4 792

Mail Vehicles 302 1.0 302
Farm Machinery 118 2.6 306
Emergency Vehicles 365 0.3 104

Total Annual Number of Trips for All Vehicles - 21,900

21,900 - 60 vehicles/day
365 Days

(b) The most direct detour route would necessitate that an additional
5,2 miles be driven, or 10.4 miles round trip. Other combinations of
detour routes would further increase detour mileage.

(c) Mail vehicles, farm machinery, and heavy trucks would have no
passengers. Passenger cars would have an average of 2 persons; emergency
vehicles would have 2 occupants. School buses would have a driver and an
average busload of 16 passengers.

(d) The 1989 average variable cost for operating passenger cars and
mail vehicles is approximately $0.21/mile; buses, emergency vehicles, and
heavy -ucks, $0.44/mile; and farm machinery, $0.76/mile. These figures
are based on average maintenance, repair, accessory, tire, fuel, and oil
costs, including taxes on gasoline, oil, and tires (see table 2).

12



TABLE 2

Summary of Vehicle Operating Costs
Resulting from a I-Year Road Detour

Total
Additional

Extra Total Operating Operating
Mileage Annual Number Cost Per Cost Per
Per Day 1 of Trips Mile ($) Year ($)

Vehicle Type (A) (B) (C) (A x B x C)

Passenger Cars 5.2 15,487 0.21 16,910
Heavy Trucks 5.2 4,711 0.44 10,780
School Buses 5.2 792 0.44 '1,810
Mail Vehicles 5.2 302 0.21 330
Farm Machinery 5.2 306 0.75 1,210
Emergency Vehicles 5.2 104 0.44 240

Total Cost ($) - 31,280

1 One-way detour mileage is 5.2 miles.

(e) The opportunity cost of time is the value of work or of leisure
activities foregone for travel purposes. For passenger cars, the value of
time for adults and children was assumed to equal one-third and one-half of

the average hourly general wage rate, respectively. The Albia, Iowa, area
1989 average hourly wage rate is approximately $5.79, with 27 percent of
the area residents being under the age of 18. Therefore, the opportunity
cost of time for passenger cars was assumed to be $1.49/hour/occupant
($5.79 x 0.7 x 1/3) + ($5.79 x 0.30 x 1/12) - $1.49).

(f) Approximate hourly wage rates were used as values of time for
school bus drivers ($4.52), mail carriers ($12.00), emergency vehicle
drivers ($6.12), farm machinery operators ($7.00), and heavy truck
operators ($5.36). School buses require an opportunity cost of time
amounting to $12.24/hour for 1 driver and 16 children ($4.52 + ($5.79 x
1/12 x 16) - $12.21). (See table 3.) It is assumed that the vehicles were
traveling at 40 mph and the 5.2-mile drive took 0.13 hour.
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TABLE 3

Summary of Opportunity of Time Costs
Resulting from g 1-Year Road Detour

Total
Traveler Total Annual Opportunity Opportunity

Time Per Trip Number of Time Cost Time Cost
in Hours Trips Per Hour ($) Per Year($)

Vehicle Type (A) (B) (C) (A x D x C)

Passenger Cars 0.1 15,487 1.49 2,310
Heavy Trucks 0.1 4,711 5.36 2,520
School Buses 0.1 792 12.24 970
Mail Vehicles 0.1 302 12.00 363
Farm Machinery 0.1 306 7.00 210
Emergency Vehicles 0.1 104 6.12 60

Total Cost ($) - 6,430

(g) As shown in tables 2 and 3, detour costs resulting from increased
vehicle operating costs and opportunity of time costs amount to $31,280 and
$6,430, respectively. The total benefit of avoiding these detour costs is
$37,710.

(2) Road Maintenance. Closure of Cedar Creek Bridge would result in
no change in road maintenance cost. The annual maintenance cost for the
detour route would increase by a dollar amount equal to the decrease in
maintenance costs for the closed roadway, as explained by the Monroe County
Engineer's representative.

(3) Land Loss. Benefits derived from avoided land loss are not
applicable in this instance.

(4) Redevelopment Benefits. Monroe County, Iowa, does not qualify for
redevelopment benefits.

(5) Total Benefits. Total benefits of the protection action are
$37,710 in detour cost avoidance.

Cost of Recommended Action

The Rock Island District identified bank riprapping as the least-cost
alternative for protecting Cedar Creek bridge from failure caused by

erosion around the bridqe abutment. Action also is required to prevent
further erosion around the right downstream bankline. The preventive
action involves riprapping the bank and realigning a farm drainage ditch,
at an estimated total first cost of $43,850. Detailed project-first costs
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and average annual costs, computed at an 8-7/8 percent discount rate over
a 50-year period of analysis, are shown in tables 4 and 5. Annual mainte-
nance was calculated assuming that 50 percent of the riprap would be
replaced in 25 years (in year 25 following the project base year). Because
of the short construction period, no interest during construction was
calculated. A summary of benefits and costs for the recommended action
is shown in table 6. The project is economically justified and is the NED
plan.

TABLE 4

Detailed Estimate of Construction Costs
(October 1989 Price Levels)

Unit Federal Non-Federal
Item Ouantity Unit Cost (M) Cost () Cost (M)

Riprap 1,300 ton 20.00 26,000
(and bedding)

Bank Preparation 350 LF 7.00 2,500
Real Estate (temp.) 850

Subtotal 28,500 850

Contingencies 7.100

Subtotal 35,600

Engineering and Design 4,000
Supervision and Administration .3400

Subtotal 43,000

Lands, Easements, and Rights-of-way 850

Total Project Cost - 43,850

TABLE 5

Annual Cost of Recommended Action
(8-7/8 Percent Discount Rate, 50-Year Period of Analysis

October 1989 Price Levels)

Description First Cost ($) Annual Cost ($)

Total First Cost 43,850 3,900
Operation & Maintenance _200
[(pw 95 x 0.5 x $26.000)CRF]

Total Annual Cost: 4,100
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TABLE 6

Summary of Benefits and Costs
(8-7/8 Percent Discount Rate, 50-Year Period of Analysis

October 1989 Price Levels)

Description Amount

Project First Cost $43,850
Annualized First Cost $ 3,900
Annual Maintenance Cost $ 200
Total Annual Cost $ 4,100
Average Annual Benefits $37,710
Net Benefits $33,610
Benefit-to-Cost Ratio 9.0

Sensitivity Analysis

The Monroe County Engineer stated that the bridge is only 10 years old.
Because of funding commitments and other necessary construction in the
county, it would be many years bcfore funds could be allocated to replace
the bridge. A sensitivity analysis was done to determine project
viability. Replacement of the bridge in 10 years would have a benefit-to-
cost ratio (BCR) of 7.1, and replacement in 25 years would have a BCR of
2.1.

COST APPORTIONMENT

Recent legislation passed by Congress and signed by the President of the
United States requires that all construction of Section 14 projects awarded
after October 1, 1986, be cost-shared between the Federal Government and
the non-Federal project sponsor. Project cost-sharing is in accordance
with Public Law 99-662 of the Water Resources Development Act of 1986 and
is designed to provide consistency among projects and programs and equity
among sponsors of comparable works.

Under these provisions, the non-Federal project sponsor is to provide
without cost to the Federal Government, during the period of construction,
all lands, easements, rights-of-way, and dredged material dIsposal areas,
and perform all relocations and alterations of building, utilities, high-
ways, railroads, bridges (except railroad bridges and approaches thereto),
sewers, and related and special facilities determined by the Government to
be necessary for the construction of the project. To the extent that any
of the lands, easements, or rights-of-way provided above are already owned
as part of the facility or structure being protected, the value of such
interests shall not be included in the total project costs nor-credited
towards the non-Federal project sponsor's required contribution. Aerial

16



facilities supported by poles or othor means which, if damaged, could not
normally cause adverse effects to the project structure, will be paid for
by the project sponsor.

Provide during the period of construction, a cash contribution of 5 percent
of the total project costs.

If the value of the allowable contributions provided above represents less
than 25 percent of the total project costs, the non-Federal project sponsor
shall provide during the period of construction, an additional cash contri-
bution in the amount necessary to bring its total contribution equal to 25
percent of the total project costs.

The non-Federal project sponsor shall pay all costs in excess of the
Federal statutory cost limitation of $500,000. Total cost apportionment
for this project is shown in table 7.

TABLE 7

Cost Apportionment
(Estimated Total Project Cost - $43,850)

Non-Federal

Estimated Total Project Cost $43,850
25-Percent Cost-Share x 0,25

$11,000
Less lands, easements and right-of-way - 850

Total Non-Federal Cash Contribution $10,150

Federal

Estimated Total Project Cost $43,850
Less Non-Federal Share -11,000

Total Federal Cost $32,850

Ability to Pay Analysis

Section 103 of Public Law 99-662 requires the Corps of Engineers to
evaluate a local sponsor's ability to pay the required non-Federal cost of
a project. The county does not qualify for a reduced cost-sharing formula.
The analysis is based on the project BCR and the project area per capita
income, as shown in table 8.
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TABLE 8

Ability to Pay Analysis

Annual Cost $ 4,100 Costs and benefits
Annual Benefits $37,710 for flood control.
Total Cost $43,850
Local Share $11,000
BCR 9.0 Sum of State and
State Factor 91.22 County must be less
County Factor 79.90 than 163.2.

Sum is 171.12.

Not Qualified

Base Benefits Floor: 230% 1/4 BCR
Percent Local Share: 25%
Eligibility Factor: -0.70

Financial Analysis

Monroe County, Iowa, is the local sponsor and is willing and able to pay
its share of the project cost.

SECTION 3 - PLAN IMPLEMENTATION

CORPS OF ENGINEERS

This report will be processed for approval of the selected plan of action
and the authorization of funding for construction. Upon approval and
appropriation of funding by the Office of the Chief of Engineers, the Rock
Island District will be responsible for preparation of plans and specifica-
tions and construction of the project.

COORDINATION

Details of the proposed project have been coordinated with the following
Federal, State, and local agencies:

Monroe County, Iowa
Iowa Department of Natural Resources
Iowa State Historical Department, Office of Historic Preservation

18



U.S. Fish and Wildlife Service
U.S. Environmental Protection Agency

Records of correspondence with members of these agencies can be found in
Appendix A - Pertinent Correspondence.

MONROE COUNTY

In compliance with Section 221 of Public Law 91-611, the county will, prior
to the advertisement of any construction contract for the project, enter
into an agreement (Local Cooperation Agreement) with the Government,
whereby the county pledges to act as local sponsor for the proposed project
and carry out the following responsibilities:

a. Provide during the period of construction a cash contribution of 5
percent of total project costs.

b. Provide all lands, easements, and rights-of-way, and dredged
material disposal areas, and perform all relocations of utilities and
facilities (excluding railroad bridges and approaches thereto) determined
by the Government to be necessary for construction of t1 i project.

c. If the value of the contributions provided under ,aragraphs a. and
b. above represents less than 25 percent of total projec- custs, the county
shall provide, during the period of construction, an additional cash
contribution in the amount necessary to make its total contribution equal
to 25 percent of total project costs.

d. Hold and save the Government free from all damages arising from the
construction, operation, and maintenance of the project, except for damages
due to the fault or negligence of the Government or its contractors.

e. Operate, maintain, repair, replace, and rehabilitate the completed
project, or functional portion of the project, in accordance with
regulations or directions prescribed by the Government.

f. Comply with the applicable provisions of the Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970, Public Law
91-646, as amended by Public Law 100-17, and the Uniform Regulations
contained in 49 CFR Part 24, in acquiring lands, easements, and rights-of-
way for construction and subsequent operation and maintenance of the
project, and inform all affected persons of applicable benefits, policies,
and procedures in connection with said Act.

g. Comply with all applicable Federal and State laws and regulations,
incluing Section 60 1 of Tite VT of the Gir~l Rights Art of V6&j Phl r.

Law 88-352, and Department of Defense Directive 5500.11 issued pursuant
thereto and published in Part 300 of Title 32, Code of Federal Regulations,
as well as Army Regulation 600-7, entitled "Nondiscrimination Un the Basis
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of Handicap in Programs and Activities Assisted or Conducted by the
Department of the Army."

h. Contribute all project costs in excess of the Federal statutory
limitation of $500,000.

In addition, the county must grant the Government a right to enter, at
reasonable times and in a reasonable manner, upon land which it owns or
controls for access to the project for the purpose of inspection and for
the purpose of completing, operating, maintaining, repairing, replacing, or
rehabilitating the project if such inspection shows that the county for any
reason is failing to fulfill its obligations under the Agreement and has
persisted in such failure after a reasonable notice in writing by the
Government, delivered to the county. No completion, operation,
maintenance, repair, replacement, or rehabilitation by the Government in
such event shall operate to relieve the county of responsibility to meet
its obligations as set forth in the Agreement or to preclude the Government
from pursuing any other remedy at law or equity.

The county is willing and able to pay its share of the total project costs.
Sufficient funds are available through the county's road use budget, and
the cash payment can be deposited directly with the Government or in an
escrow account, upon demand by the Government.

The estimated total non-Federal share of the total project costs consists
of $850 estimated real estate cost plus a cash contribution of $10,150. It
is anticipated that the county will need to invest $200 annually to replace
lost riprap during the 50-year project life.

SECTION 4 - RECOMMENDATION

I recommend that the plan selected herein, to provide riprap slope
protection at County Bridge No. F-2-1-20-00, Monroe County, Iowa, be
implemented as a Federal project, with a total cost to the United States
presently estimated at $46,350. The plan involves the realignment of
approximately 20 feet of a farm drainage ditch and the placement of riprap
along approximately 350 linear feet of the bankline of Cedar Creek at
County Bridge No. F-2-1-20-00. The bridge will be protected from damages
which would cause the failure of the north bridge abutment.

nR. Brown
Colonel, U.S. Army
District Engineer
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FINDING OF NO SIGNIFICANT IMPACT

SECTION 14 EMERGENCY STREAMBANK PROTECTION
CEDAR CREEK, BRIDGE F-2-1-20-00

MONROE COUNTY, IOWA

In accordance with the National Environmental Policy Act, the Rock
Island District, Corps of Engineers, has assessed the environmental
impacts of the above project. The intent of this project is to provide
emergency bank protection along the right descending bankline of Cedar
Creek at County Bridge No. F-2-1-20-00 near Hiteman, Monroe County,
Iowa. The project involves placing riprap along approximately 350
linear feet of the bankline at the north bridge abutment and straight-
ening and riprapping a farm drainage ditch on the upstream side of the
abutment to divert the drainage from the bridge abutment and piers.

This Finding of No Significant Impact is based on the following factors:
the project would have only minor and short-term impacts on fish and
wildlife resources and on water quality; the proposed project would
protect the north bridge abutment from further damages due to the erod-
ing bankline; and no significant social, economic, environmental, or
cultural impacts are anticipated as a result of the proposed action.

The environmental review process indicates that the proposed action does
not constitute a major Federal action significantly affecting the
environment. Therefore, preparation of an Environmental Impact
Statement (EIS) is not required. This determination may be reevaluated

if warranted by later developments.

Colonel, U.S. Army

District Engineer
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MONROE COUNTY ENGINEER
COURTHOUSE

ALRIA, IOWA 52531
515-932-7123

February 16, 1989

District Engineer
U.S. Army Engineer District,

Rock Island
Attn: Planning Division
Clock Tower Bldg.-P.O. BOX 2004
Roc Island, Illinois 61204-2004

Dear Sir:

In accordance with the provisions of Section 14 of the Flood
Control Act of 1948, as amended, which authorizes the federal
government to initiate investigations and studies to be made
in the inte-est of emergency streambank and shoreline
protection, the Monroe County Board of Supervisors hereby
make formal application for a study of project No.F-2-1-20-O0
structure No. 252761 over Cedar Creek in Section 2-T72N-RIBW
in Monroe County, Iowa.

The Monroe County Board of Supervisors can provide the
following local cooperation and participation:

1. Provide without cost to the United States all
necessary land, easements and rights-of-way, access
routes and relocation of utilities necessary for
project construction and subsequent operation and
maintenance.

2. Hold and save the United States free from claims
for damages which may result from construction and
subsequent maintenance of the project, except damages
due to the fault or negligence of the United States or
its contractors.

3. Assume full responsibility for all project costs in
excess of the federal cost limitation of $500,000.

4. Assure maintenance and repair during the useful life
of the works as required to serve the project's intended
purposE.



contd.

5. Provide a minimum cash contribution of 5 percent of
project cost.

6. If the value of the sponsor's contrioution above
does not exceed 25 percent of the project cost, provide
a cash contribution to make the sponsor's total
contributions equal 25 percent.

Yours truly,

Myna d Twe E
Monroe County Engineer



CENCR-OD-SP (1145-2-303b) DATE: 26 September 1989

MEMORANDUM THRU: -

MEMORANDUM FOR: PD

SUBJECT: 404 Compliance - Emergency Streambamk Protection, Cedar
Creek, Monroe County, Iowa

1. Project as proposed meets criteria for Nationwide Permit at
33 CFR 330.5(a)(13) - item 13 in the attached Fact Sheet.
Section 404 of the Clean Water Act is satisfied subject to the
discussion below.

2. An individual 404(b)(1) evaluation is not required; and an
individual 401 Water Quality Certification is not required from
the Iowa Department of Natural Resources (IDNR). These
requirements have already been fulfilled for the Nationwide
Permit. State floodplain permit from IDNR is also not required.

3. Minor modifications will be acceptable up to the limits
specified in NWP 13. However, all situations will be subject to
the conditions and management practices outlined in the fact
sheet.

4. This verificat'ion of compliance is valid for two years from
the date of this'Memorandum. If the work is not completed within
this time frame, we suggest re-verification of compliance to
cover potential changes or expiration of the nationwide permit.
If the informational need arises, our file number on this
verification is 189640.

Richard J. Baugh, P.E.
Chief, OD-SP

Enclosures

CF: OD-SI



State Historical Society of Iowa
The Historical Division of the Department of Cultural Affairs

October 23, 1989 In reply refer to:
RC# 890968109

Mr. Dudley M. Hanson, P.E.
Chief, Planning Division
Rock Island District Corps of Engineers
Clock Tower Building
P.O. Box 2004
Rock Island, IL 61204-2004

RE: COE - MONROE COUNTY - EMERGENCY STREAMBANK STABLIZATION IN
IMMEDIATE VICINITY OF BRIDGE ACROSS CEDAR CREEK IN THE NW
1/4 NW 1/4 OF SEC. 2, T72N-Rl8W

Dear Mr. Hanson:

Based on the information you provided, we find that there are no
historic properties which might be affected by the proposed
undertaking. Therefore, we recommend project approval.

However, if the proposed project work uncovers an item or items
which might be of archeological, historical or architectural
interest, or if important new archeological, historical or
architectural data come to light in the project area, you should
make reasonable efforts to avoid or minimize harm to the property
until the significance of the discovery can be determined.

Should you have any questions or if the office can be of further
assistance to you, please contact the Review & Compliance program
at 515-281-8743.

Sincerely, /2

Kay Simpson
Archeologist, Review and Compliance Program
Bureau of Historic Preservation

/mtm

0 402 Iowa Avenue [ Capitol Complex El Montauk
Iowa City, Iowa 52240 Des Moines, Iowa 50319 Box 372
(319) 335-3916 (515) 281-5111 Clermont, Iowa 52135

(319) 423-7173
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TELEPHONE 932.7124
(AREA CODE 515)

OFFICE OF THE

MONROE COUNTY ENGINEER
MONROE COUNTY COURTHOUSE

ALBIA. IOWA 52531

February 8, 1990

Colonel John R. Brown
District Engineer
U.S. Army Engineer District,

Rock Island
Clock Tower Building
P.O. BOX 2004
Rock Island, Illinois 61204-2004

Dear Colonel Brown:

The Monroe County Engineer, has reviewed the draft of the proposed
Local Cooperation Agreement covering streambank erosion control on the
tributary to Cedar Creek SA<, Sec. 35, T73N, R18W Local County Road. The
Agreement includes the following obligations to be carried out by Monroe
County.

a. Provide, without cost to the Government, during the period of
construction, all lands, easements, rigrts-of-way, and dredged material
disposal areas, and perform all relocations and alteration of buildings,
utilities, highways, railroads, bridges (except railroad bridges), sewers,
and related and special facilities determined by the Government to be
necessary for construction of the project.

b. Make a cash payment of not less than 5 percent of total project
costs during the period of construction, regardless of the value of the items
in a. above. If the value of the items in a. above is less than 20 percent
of total project costs, Monroe County shall, during the period of construction,
make such additional cash payments as are necessary to bring its total
contribution in cash and value of lands, easements, rights-of-way, and
utility and facility alterations and relocations to an amount equal to 25
percent of total project costs.

c. Pay all project costs in excess of Federal statutory limitation
of $500,000.

d. Hold and save the Government free rom K! dmg sing rm

the construction, operation, and maintenance of the project, except for
damages due to the fault or negligence of the Government or its contractors.

e. Operate, maintain, replace, and rehabilitate the project or -

functional element thereof upon completion in accordance with regulations or
directions prescribed by the Government.



f. Comply with the applicable provisions of the Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970, Public Law
91-646, approved January 2, 1971, in acquiring lands, easements, and
rights-of-way for construction and subsequent operation and maintenance of
the project, and inform all affected persons of applicable benefits, policies,
and procedures in connection with said Act.

g. Comply with Section 601 of Title VI of the Civil Rights Act of
1964 (Public Law 88-352) and Department of Defense Directive 5500.11
issued pursuant thereto and published in Part 300 of Title 32, Code of
Federal Regulations, as well as Army Regulation 600-7, entitled "Non-
Discrimination on Basis of Handicap and Programs and Activities Assisted or
Conducted by the Department of the Army."

h. Participate in and comply with applicable Federal flood plain
management and flood insurance programs.

i. Prior to construction, and in accordance with the provisions of
Section 221 of Public Law 91-611, Monroe County will enter into a contract
with the Government whereby Monroe County will grant the Government a right
to enter, at reasonable times and in a reasonable manner, upon land which
Monroe County owns or controls for access to the project for the purpose of
inspection, and, if necessary, for the purpose of completing, operating,
repairing, maintaining, replacing or rehabilitating the project. If an
inspection shows that Monroe County for any reason of failing to fulfill its
obligations under the Agreement without receiving prior written approval
from the Government, the Government will send a written notice to Monroe
County. If Monroe County persists in such failure for 30 calendar days after
receipt of notice, then the Government shall have a right to enter, at
reasonable times and in a reasonable manner, upon lands Monroe County owns
or controls for access to the project for the purpose of completing, operating,
repairing, maintaining, replacing, or rehabilitating the project. No
completion, operation, repair, maintenance, replacement, or rehabilitation by
the Government shall operate to relieve Monroe County of responsibility to
meets its obligations as set forth in the Agreement, or to preclude the
Government from pursuing any other remedy at law or equity to assure faithful
performance pursuant to the Agreement.

Monroe County is willing and able to pay its share of the total project
costs. Sufficient funds are on hand or can be raised quickly, and the cash
payment can be deposited directly with the Government upon demand by the
Government.

This is to advise that if the Definite Project Report for this project
is approved substantially in its present form as reviewed by Monroe County
and as submitted for approval by the Corpos of Engineer's higher authority,
Monroe County is willing, and legally and financially able, to sign the
referenced Local Cooperation Agreement which includes the obligations set
ro.. h ... .

Sincerely,

J n S. Goode,
onroe County Engineer

2
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HONC~tABL- DALE M COCHRAN, S--CRETARY 017 AGRICULTURE
WALLACE STA TE: OFFIClE BUILDING, DES MOIN--S IA 5,319

MR B158 STOECKER, IOWA DEPT OF TRANS')ORTATTO0J
OFFI-CE OF RCO DE[SIGN, ;23 LINCILN WAY
AMES I4 5"1; 1'.

'iS I NcL CO S OISTF.8UTFOD £XC:-?T AS INDICArEDO



rOISTrjIBUTI'J -- £TE.'tNAL

No
COPI--S*

DIFRECTOP, I)WA D':PT OF S.IL C9NS:ERV-TIONv
WAL.LACE S;,.TE: OFFICE. BL-G, 9", '-4ST GRAND AVENUE
CDTS MOINES IA 5 319

MR DAVID C~iSSON9 STATE HISTIRIC PRE-SE-RVATION OFFICER
BUREAU OF IIISTCRIC PRES-:RVATO3J. CAPITOL COMPL47X
OLUS MOINES IA -- 31A9

MR ,JAMES JACOB03E-', BUR 0-- 14ST PRES:RV
ST'TE HTST'RIC;L SOCIETY OF 13WA % :APITOL COMPLFX
DrES MOINES 14 3119

OEA N R 0 3EA ST T: 7COLCGTST
WJALLACE STATE OFFICE BLfOG, cAST WIJTH ST AND GRANE AVE7
D ES M 0I 14ES IA 5 319

I4ONCRABLT J)JHN 4, PET=ERS'1N, rnwt S7:,TOR-34TH DISTRIC-T
RR 3 - COU!,TRY CLUB~ RGAI9, AL6I4 IA 52531

HONCRABLE JAPTS J CO-OPEPt IOwA REPR:ESENTATIVE-67TH DISTRICT
RR ?, FlIISS7LL IL 5:238

,MOR, r COUN~TY bt',RD OF SUPERV133RS, COURT HOUSE
ALEA,~ IOW- 52c'31

COUNTY ATTURNEY, MONPO - Z-OUNTY COUPT HOUSE
ALETA TA 52533.

MONROE CO~CNSEQV.PTION 63, C)URT HOUSE
A L ilI ll 5253-1

COUNTY ENGINFER, MCtNRO- COUNTY CO)URT HOUSE
ALBIA It. 52531

JANE ELrl-.Ro IHE-- SIE;RRA CL-UB
214 N HENR ST SUITE 2'-39 MADISIN WI 537'3

F0 BOX 436i, KNOXVILLE 1.% 5,138

*SINGLE7 COPIES DI3-TFTRUT:D EXCEP'-T AS INDICATED
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DISTPIHI4,JTI)W' -7XTE."'NAL

NO
COPIESo

THE OTTUMA COUKItEP9 OTTtJMWAv 14 52 -

OSK(ALOSA H--1 ALOU ATTN YVONN.' S.AOL:2
123 N M.RK:.Tv PSKALGOSA IA 52517

NE 'WS ROC;M, ljDTC STATION KSIZ
GTTUMWA Im' 72-

NESfAOOM KP.'i:,' PUBLIC SL,4IC" 0TRE,"OR
PG BOX 381 C SKAL003A 1;% 52577

NEWS R001kM, RZ DIO STATION KLE:--
OTTUMW-' 1.4 525.1

'-SI'GL:E C'PTSISTPRTHUT-.0 E('C--T AS IN"-)TC TED

COMMANDER, US ARMY ENGINEER DISTRICT, ROCK ISLAND, CLOCK
TOWER BLDG., ROCK ISLAND, IL 61204-2004
ATTN: CENCR-DE CENCR-PD-E

CENOR-RE CENCR-PD-P
CENCR-ED CENCR-PD-F
CENCR-ED-D CENCR-CD
CENCR-ED-H CENCR-OD
CENCR-PD (2) CENCR-IM-C (3)
CENCR-PA

4


